The Annals of Probability Let {X", n _ 11 be a stationary independent sequence of real random variables, S, = X1 + * * * + X", and aA the hitting time of the set A by the process {S,, n > 1}, where A is one of the half-lines (0, oo), [0, co), (-oo, 01 or (-0, 0). This note provides a simple proof of a known result in random walk theory on necessary and sufficient conditions for E{aAJ to be finite. The method requires neither generating functions nor moment conditions on Xi.
Let {Xn, n > 1} be a stationary independent process of real random variables defined on some probability space (Q,, P), So _ 0, and S", = X1 + * * * + XI for n > 1. Seta A= n if n = inf {k: k > 1 and Sk e Al and aA =+ oo if no such n exists, where A is one of (0, oo), [0, oo), (-coo, 0], or (-coo, 0); that is, aA is the hitting time of the set A by the process {S,, n > 1). This note provides a simple proof of a known result in random walk theory on the finiteness of E{aAl.
Assume that P{X1 = 01 < 1. It follows, without recourse to moment con- To show the condition is necessary suppose that (i) does not hold. Then (ii) or (iii) holds, and either dictates that mr,+1 -> 0, whence (*) yields mof+ + ?** * + mnfi -> 1. Under these circumstances rjlfj must diverge, that is, E{a(.,0O]} = + oo. Moreover, a(_OO ] < a(--,0). This completes the proof.
